











腼酧趇貒赎闛貯莌荚荶荧荦腛荞苉苦苩 count data 閪郍腼
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苩苆軳遦鏺邔芪0苌賂遬苰鑲辜芵苄芵苜芢腃 sample selection bias苰邶芶苩苆芢芤苠苌苅芠苩腂
陻赥苍花苌鍟苉諓苝苄腃诟鑎裣韃豯跏詷苅镗辀鍉苈閪郍軨陀苆苈苁芽 count data 苰靰芢苄閪
郍苰赳芤腂 苈芨芩苂迁铯軒軥負鍉苈軳遦赳鎮苆腃 裣蹴芪誳軒苌軳遦苰貈鋨芷苩苆芢芤 principal 
agent 覼郠苰铤該芵苂苂腩Deb and Trivedi (1997, 2002)腪 腃顖遬闛貒裚赳苌賸觊苰貟还芷苩腂 
軥靶苈貋顟苍裈覺苌苆芨苨苅芠苩腂 腩1腪譌轱鎝豶苌貋觊腃顖遬闛貒鍋靰 1 鑎腩钼鑎腪酏賣
苌见鏼軒芠芽苨苌裣韃铯苍 2,442.5腩918.8腪鍟迣辸腃遦韃鏺邔苍 2.919腩0.687腪鏺醝见芷苩腂
花苌苆芫躩賈閉鉓苍 17,617.1 腩9,743.5腪襾覺鞎芷苩腂 腩2腪軳遦鏺邔苰铭郠难闏邔苉芵苄腃count 

















†  E-mail:  ged1110@srv.cc.hit-u.ac.jp 
  1蝔  苍芶苟苉 









苩花苆苍轤釥苈裓譠苰苠苂腂芻花苅陻赥苅苍腃1996 鑎鍸芩苧 2000 鑎鍸苉芨芯苩 3 貒赎闛貯
酧趇苌莌荚荶荧荦腛荞苆荽荘荞腛荦腛荞苰酦跞苆芵腃顖遬闛貒苰諔诟苉赔芦芽賂遬芪腃邧
鍸裚赳苆苆苠苉苇苌苦芤苉軳遦赳鎮苰闏覻芳芹苩芩苰閪郍芷苩腂 
花花苅腃顖貒裚赳苅諺釒芳苪苩賸觊苍裈覺苌 2 苂芪赬芦苧苪苩腂釦 1 苉腃躩賈閉鉓鞦苌








sample selection bias 苰邶芶芳芹苩花苆苆苈苩腂芻花苅陻赥苅苍腃count data 苰靰芢苄閪郍苰
赳芤腂苭芪趑苅苍荦腛荞芪鏼軨芵苉芭芩苁芽芽苟腃花苌軭苌貤讆苍腃譧鍣腅裉鎡腩2000腪
苢诟鎡腩2002腪苈苇芻苪苙苇醽芭苌閪郍芪苈芳苪苄苍芢苈芢腂顖貒裚赳苌閪郍苍腃醝貴醼
腩2002腪 芪隝邫躾誳誳軒苰靰芢苄赳苁苄芢苩芪腃 隢軳遦軒苰諜苟苄苌閪郍苰赳苁苄芢苈芢腂 
苜芽裣韃豯跏詷鍉苉離釨苆苈苩苌芪腃軳遦赳鎮苌鏁鋨覻苅芠苩腂苂苜苨腃誳軒躩苧芪裣
韃軹靶酓苄苰酉釰芵苄芢苩苌芩腃芻苪苆苠裣蹴苉苦苁苄芠苩鋶鍸荒莓荧莍腛莋芳苪苄芢苩
苌芩苆芢芤花苆苅芠苨腃酏軒苰迁铯軒軥負鍉苈軹靶腃賣軒苍 two-part decision making腩TPM腪





貋觊苰鎾苩花苆芪苅芫苩腂诟鑎 count data 苰靰芢苄苌 TPM 覼郠邬鞧苌靌隳苉論芷苩貤讆芪
邷英苉苈芳苪苄芢苩芪 腩Pohlmeier and Ulrich (1996)腃 Deb and Trivedi (1997, 2002)腃 Santos Silva 





蝕  還鋨莂荦莋 




Poisson 莂荦莋苉賫趷趀苰諜苟芽 Negative Binomial (NB)莂荦莋苌闻芪腃裪铊鍉苉莂荦莋苆芵
苄苌鎖苄苍苜苨苍苦芢腂 
 
1 Hurdle Negative Binomial (HNB)  莂荦莋 
裣蹴苆誳軒苌諔苌腵迮闱苌铱野迌邫腶苉苦苨腃铯靰苰閉鉓芷苩誳軒芪裣蹴苉裣韃荔腛荲
荘苌豰醱苢迳釔苌钻鉦苰裏釵芷苩苆芢芤腃Principal Agent 鍉苈裓蹶貈鋨覼郠芪芠苩腂Hurdle 




芽賣覽觱軳遦芵芽芩腩裣蹴醤苌裓蹶貈鋨腪苍 0 苅 truncate 芳苪芽 苆芢芤閪镺苉轝芤苆覼鋨
芳苪苩腂yi 苰铭郠难闏邔苆苈苩 count data腃  苰郠难闏邔苌荸荎荧莋
苆芵腃d 苰 2 趀酉釰苰镜芷 indicator 苆芷苩苆腃花苌苆芫苌雞鍸論邔苍腃 
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1  顖貒苖苌裚赳苰閪郍芷苩苉苍躞豮韱迮闱苰諜苞苌苅腃裪躞鍉苈荽荎莍荖莇荢荎苆赐迭鍉苈荖莇荢荎苰躯
闊芷苩 difference-in-differences (D in D)  苌闻芪陝苜芵芢苆芢苭苪苄芢苩腂 芵芩芵醽芭苌 D in D 苍郼豠苅芠
苨腃 铱郼豠苌 count data 還鋨苰芵芽苆芫苉腃 裪鉶還鋨韊芪鎾苧苪苩苆苍还难芳苪苄芢苈芢腂 陻赥苌雚鍉苍腃
軳遦赳鎮苰铤該芵苈芪苧邧鍸裚赳苌賸觊苰閪郍芷苩花苆苅芠苩苌苅腃D in D 苰靰芢苈芢腂 
2  Pohlmeier and Ulrich (1996)  苰蹑迆芹苦腂 
  32 Finite Mixture (FM)  莂荦莋 
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腛荞腛苉苦苁苄腵躖賣鍉苈腶low user 苆 high user 苰閪鞣芷苩花苆芪苅芫苩腂裣韃閪郍苉芨芢
苄腃譽邫躾誳誳軒苆隝邫躾誳誳軒苰閪鞣芷苩花苆苍轤靶苈花苆苅芠苩芪腃难躦鍉苉躯闊苅
芫苈芢迪趇腃 花苌莂荦莋苉苦苨郶距鍉苈low user苆high user苌赳鎮芪銼郚諏蹀观鑜苆苈苩
6腂
苈芨芩苂荦腛荞醀跬苉苦苩 sample selection bias 苌观鑜邫苠辜讎苅芫苩芪腃豯跏詷鍉苈觰軟
苆芵苄苍腃軹靶論邔苉譁銅芷苩苌苅迁铯軒軥負鍉苈赳鎮苅芠苩腂 
Hurdle  莂荦莋腃FM  莂荦莋苌苇芿苧苰靰芢苄還鋨苰赳芤芩苅腃裣韃豯跏詷鍉苈譁貋苍釥
芫芭裙苈苩腂芻花苅腃迮闱韊諮辀苆鍋趇鍸貟鋨腩Goodness of Fit腃GoF腪苰靰芢苄腃莂荦莋
酉釰苰赳芤花苆苉芷苩腂迮闱韊諮辀苆芵苄腃AIC (Akaike's Information Criterion) 苆 SBIC 
(Schwartz Bayesian Information Criterion)  苰靰芢苩腂 




                                                        
3  Deb and Trivedi (1997)腃Cameron and Trivedi (1998)  苰蹑迆芹苦腂 
4 FM 莂荦莋苍腃野邔雞鍸芪釥裦鍉苉裪裓苌跅釥鉬苰躝芽芸腃2 苂裈迣苌诇辊鍉跅釥鉬苰躝苂花苆芪芠苩腂
陻赥苉芨芢苄苍腃辉諺鉬苰靬腘苆苩花苆苉苦苁苄腃野邔雞鍸苰跅釥覻芵芽腂 
5  陻赥苅苍腃 low user 苆 high user 苌苝苉論道芪芠苩苌苅腃j 苌迪趇苰軦苨迣芰苩腂 花苪苍  2 point FM  莂
荦莋苆賄苎苪腃FM2-NB  莂荦莋苆鞪芷腂 
2 =
6  Deb and Trivedi (1997, 2002)  苅苍腃 荁莁莊荊苌  National Medical Expenditures Survey (NMES)  苆Rand Health 
Insurance Experiment腩RHIE腪苌荦腛荞苅腃Hurdle  莂荦莋苆 FM 莂荦莋苰靰芢芽軳遦赳鎮苌閪郍苰芵腃
FM  莂荦莋苰蹸躝芵苄芢苩腂Gerdtham and Trivedi (2001)  苅苍腃荘荅荆腛荦莓苌荦腛荞苰靰芢苄腃鎯靬苉 
FM  莂荦莋苰蹸躝芵苄芢苩腂苜芽腃Jemernez-Martin et al. (2002)  苍腃EU 见隿趑苅 gatekeeper 邧鍸苌靌隳
苉銅雚芵苄腃2 苂苌莂荦莋苌铤該苰赳苁苄芢苩腂 
7  譁隳覼郠苍腃 貳苌閪镺苆靜醪閪镺芪鎙芵芢苆芢芤苠苌苅芠苩腂 GoF  苉論芷苩迚跗苈譣顟苍腃 Andrews (1988) 
苰蹑迆芹苦腂 
  4苅陻赥苅苍腃郠难闏邔苰靰芢苈芢 MGoF (Modified GoF) 苠莂荦莋酉釰苌跞鞿苉芷苩腩Deb 
and Trivedi (2002)腪 腂 
 
蝖  荦腛荞腅跬邬闻陀 










count data 苌跬邬闻陀苍裈覺苌苆芨苨苅芠苩腂1腪 腃荽荘荞腛荦腛荞苰靰芢苄腃1996 鑎 4
貎芩苧 2001 鑎 3 貎苜苅苉 70 跎苰豽芦苩賂遬苰鏁鋨覻芷苩
10腂 2腪 腃 70 跎苰諺諔鏠苉豽芦苩賂
遬苌芤芿腃顖貒裚赳酏賣 6 莖貎諔见鏼軒苆苈苁苄芢苩賂遬苆腃裚赳酏賣 1 鑎諔见鏼芵苄芢
苩賂遬苰鏁鋨覻芷苩腂裚赳酏賣 6 莖貎苌苠苌苰腵钼鑎諮辀腶 腃1 鑎苌苠苌苰腵1 鑎諮辀腶苆





苌邔鉬苰誄苨鎖苄苩腂7腪 腃5 苆 6 苌荦腛荞苰貋趇芵腃count data  苰跬邬芷苩腂 
荽荘荞腛荦腛荞苌迮闱苰靰芢苄腃 邫闊荟荾腛 腩辗邫苰 1 苉荚荢荧腪 腃 貒闛酧趇荟荾腛 腩F2腃





荾腛闏邔苰跬邬芵芽腩鋨譠苍镜 2 苌銍苰蹑迆芹苦腪 腂芽芾芵腃花苪苍芠芭苜苅苠裣韃譀論辊
距鉮苌迮闱苅芠苨腃见鏼軒苌辊距鉮迮闱苉苍苈苧苈芢花苆苉銍裓苰芳苪芽芢腂苜芽腃覿詩
                                                        
8  芻苪芼苪酧趇裵芪邔障遬裈迣苌貒闛酧趇苅芠苨腃花花苅苍闖識迣 F1腃F2腃F3 苆賄苔腂 
9  陻赥苅靰芢苧苪芽荦腛荞苌苦苨迚芵芢譌轱苍腃醝貴醼腩2002腪苰蹑迆芹苦腂 
10  顖貒邧鍸苅苍腃鉡邶鏺芪 1 鏺苌賂遬苍腃70 跎苰豽芦芽貎芩苧腃芻苪裈詏苌賂遬苍鞂貎芩苧鍋靰芳苪苩腂
陻赥苅苍腃1 鏺邶苜苪芪鏁鋨覻苅芫苈芢貒闛酧趇苍鉡邶鏺苰 2 鏺苆覼鋨芵芽腂苜芽腃顖貒邧鍸苍裪铊鍉







  5苌釣鞝闏邔苆赬芦苧苪苩軀躿躩賈閉鉓鞦苰鋨譠芷苩腂 
  .















蝗  貋觊 
1  譌轱鎝豶苆莂荦莋酉釰 
镜 1 苍腃顖貒裚赳酏賣苌腃见鏼軒芠芽苨苆誳軒芠芽苨苌遦韃鏺邔腅莌荚荶荧隇邔腅裣韃
铯腅軀躿躩賈閉鉓鞦苅芠苩腂趶苉腵1 鑎諮辀腶 腃襅苉腵钼鑎諮辀腶苌苠苌芪譌跚芳苪苄芢苩腂






芽苨 8.9腩14.0腪隇芩苧 9.6腩14.6腪隇苆醝见芷苩芪腃钼鑎諮辀苅苍 4.6腩7.7腪隇芩苧 4.8腩7.9腪







<<镜 1 酽鏼>> 
 
镜 2 苍諮陻鎝豶韊苅芠苩腂  辗邫荟荾腛苌鉬芪腃詥荔莓荶莋苆苠 0.7 苆芩苈苨趂芢鉬苆苈
苁苄芢苩腂苜芽 F2 荟荾腛苌鉬芪 0.1 苆鋡芭腃F3 苌荟荾腛苍 0.7 苆芩苈苨趂芢腂裣韃铯覺裊
  61 裊腠5 裊荟荾腛芪腃1 鑎腩钼鑎腪諮辀苅 0.212腩0.185腪苆醼苌鍳鎹镻貧荟荾腛苉铤苗趂芭腃
軳遦芵芽裣韃譀論苍铤該鍉鋡裣韃铯貧苉芠苩苆芢芦苩腂 
 




闱芩苧跬邬芵芽闏邔腪苰還鋨躮苉諜苟芽迪趇苉苍腃2 苂苌荔莓荶莋苆苠 FM2-NB1 莂荦莋芪
迮闱韊諮辀苌諏鍟芩苧釃鎖邫苰躝苂腂 荰莉莁腛荞腛芪醽芢苉苠芩芩苭苧芸腃 hurdle 莂荦莋苍腃
NB 莂荦莋苦苨苠迮闱韊苆芵苄苍韲苩還鋨闻陀苆苈苁芽腂芵芩芵躩賈閉鉓鞦苰還鋨躮芩苧辜
芭苆腃花苌貋觊苍軡誱裙苈苁芽苠苌苆苈苩腂艐鑎諮辀苅苍腃HNB2 莂荦莋芪 AIC腅SBIC 苆





苦芤苈鞝青芪赬芦苧苪苩腂釦 1 苉腃軳遦 0 苌賂遬苌躩賈閉鉓苍豶醪镳观鑜苅芠苁芽苌苅腃0
苆芵芽花苆苅芠苩腂 芷苈苭芿軀躿躩賈閉鉓鞦苍腃 鋨譠迣豗邔荟荾腛苆苈苁苄芢苩苌苅芠苩腂
HNB 莂荦莋苌 NB 閔閪苍 1 裈迣苌軳遦軒苰靰芢苄還鋨苰赳芤苌苅腃軀躿躩賈閉鉓鞦苈苇苌
莌荚荶荧譌跚迮闱苰郠难闏邔苆芵苄见芦苄苠腃郠难韍芪趂芭苈芢苆赬芦苧苪苩腂芵芩芵苈





芠苩腂 芵芩芵顖貒苅苍腃 2000 鑎隖苜苅苍躩賈閉鉓苍軳遦鏺邔苉苦苁苄貈鋨芳苪苄芢芽苌苅腃
詏邶闏邔苆芵苄袵芤花苆芪苅芫苩腂 
 
<<镜 3 酽鏼>> 
 
ₕ 4 苍腃還鋨躮苌 GoF 苆 MGoF 苅芠苩腂2 苂苆苠腃軳遦鏺邔芪 0 芩苧 19 苆芻苪裈迣苰苆
苩詭鞦苅镝覿芵腃靌裓詭鞦 5膓苌 critical value 苍χ 苅芠苩腂躩賈閉鉓鞦芪芠
苩迪趇腃1 鑎諮辀苅苍 HNB1 莂荦莋芪腃钼鑎諮辀苅苍 HNB2 莂荦莋芪 GoF 苅跅辬鉬苰苆苁
2(20) 31.410 =
                                                        
13  镜 2 苌諮陻趀雚腃諺諔荟荾腛腃鍳鎹镻貧荟荾腛腃軀躿躩賈閉鉓鞦  腃芻芵苄詥腘苌 cross 趀苌酧苝趇苭芹
芩苧還鋨苰赳苁芽芪腃躆閝苌邧雱芩苧腃镜苉苍 2 苂芵芩豦跚芵苄芢苈芢腂鎯靬苉 Poisson 苢 NB 苌貋觊苠
豦跚芵苈芢腂 
14  郠难闏邔苰靬腘苉酧苝趇苭芹苄還鋨苰躎苝芽芪腃莌荚荶荧譌跚迮闱腃苂苜苨軀躿躩賈閉鉓鞦苆鍳鎹镻貧
荟荾腛苰郠难闏邔苉见芦芽迪趇苉苍腃hurdle 莂荦莋芪 FM 莂荦莋苆 NB 莂荦莋苦苨苠韲苩苆芢芤貋觊苆
苈苁芽腂 
  7苄芢苩腂苆苨苭芯腃1 鑎諮辀苅苍 5%靌裓邅辀苅腃荔莓荶莋苌閪镺苆靜醪閪镺芪裙苈苩苆芢
芤譁隳覼郠芪諼議苅芫苈芢腂MGoF 苅苠腃hurdle 莂荦莋苌靜醪閪镺苌邸鍸芪趂芭腃鍋趇鍸貟
鋨芾芯苰苝苩苆 hurdle 莂荦莋苌荰荴荈腛荽莓荘芪趂芢芪腃花苪苍迮闱韊諮辀苌貋觊苆裪鉶




<<镜 4 酽鏼>> 
 
ₕ 3 苆镜 4 芩苧腃顖貒裚赳諺苌賂遬苌軳遦赳鎮苰鏁鋨覻苅芫苩苌芾芪腃躩賈閉鉓鞦苌靌
隳苢腃迮闱韊諮辀苆鍋趇鍸貟鋨苅裪鉶芵苄芢苈芢花苆芩苧腃花苪苰裪裓苉貈鋨芷苩苌苍趢
鏯苅芠苩腂Jemernez-Martin et al. (2002)  苧苉闭芢 AIC 苌苝苅钻鉦芷苩苈苧苎腃躩賈閉鉓鞦芪
苈芢迪趇苌 1 鑎諮辀苌苝芪 hurdle 莂荦莋苅芠苨腃芻苌醼苍酓苄迁铯軒軥負鍉苈軳遦赳鎮苆
赬芦苧苪苩腂 芵芽芪苁苄腃 principal agent 覼郠芪邬鞧芷苩观鑜邫苍辬芳芢苆芢芦苩苅芠苫芤腂 
 
2  還鋨貋觊 
镜 5 苍躩賈閉鉓鞦芪芠苩迪趇苌腃芻芵苄镜 6 苍花苪苰辜芢芽迪趇苌還鋨貋觊苅芠苩腂赳
鎮苰裪裓苉貈鋨芷苩苌芪趢鏯苅芠苩芪腃釃鎖邫芪趂芢苆赬芦苧苪苩 FM2-NB1 莂荦莋苆腃
HNB2 莂荦莋苌還鋨貋觊苰譌跚芵腃2 苂苌莂荦莋苰铤該观鑜苆芵芽腂HNB2 莂荦莋苌 hurdle
閔閪苍腃 腵軳遦芷苩腶苆芢芤躖进苰 1 苉荚荢荧芵苄芠苨腃邳苌豗邔苍軳遦苆芢芤裓蹶貈鋨芪
靥裕苉苈苩花苆苰裓隡芷苩腂 
ₕ 5 苌躩賈閉鉓鞦芪芠苩迪趇苉苂芢苄苅苍腃1 鑎諮辀苌 FM 莂荦莋苌 low  user 苅腃顖貒荟
荾腛芪邳苅靌裓苆苈苁苄芢苩腂HNB2 莂荦莋苌 hurdle 閔閪苍腃邳苅苍芠苩芪靌裓苅苍苈芢腂
芳苧苉钼鑎諮辀苅苍腃FM 莂荦莋苌 low user腃high user 苆苠苉邳苅靌裓苅芠苩芪腃HNB2 莂
荦莋苅苍 hurdle 閔閪芪閉苅芠苩腂顖貒荟荾腛苆芻苌醼苌闏邔苌荎莍荘荟荾腛苉苂芢苄苍腃1
鑎諮辀苆钼鑎諮辀苆苠苉 FM2-NB1 莂荦莋苌辗邫腅貒闛腅鍳鎹镻貧荟荾腛苈苇苅芠苨腃 HNB2
莂荦莋苅苍腃邳苅苍芠苩芪靌裓苈貋觊苆苈苁苄苍芢苈芢腂 
軀躿躩賈閉鉓鞦苌豗邔芪 FM 莂荦莋苅邳腃HNB2 莂荦莋苅苍閉苆苈苁苄芢苩芪腃花苪苍軳
遦 0 苌賂遬苰 0 苆芵芽芽苟苅芠苩腂FM 莂荦莋腅hurdle 莂荦莋苆苠苉腃顖貒苆苌荎莍荘荟荾
腛芪靌裓苅閉苆苈苩荐腛荘芪芠苨腃鋊迭苌覿詩苆鎯芶苦芤苉觰軟芷苩苈苧苎腃顖貒裚赳苉
苦苨軳遦苰醝见芳芹苩花苆苉苈苩腂 
辗邫荟荾腛苉苂芢苄苍腃FM 莂荦莋苌 low user 芪閉苅靌裓腃hurdle 莂荦莋苅苍 Logit 閔閪
芪閉腃NB 閔閪芪邳苅靌裓苆苈苁苄芨苨腃辗邫苉論芵苄苍軳遦芪辭苈芢花苆腃苜芽 principal 
agent 覼郠苅苍軳遦芪靽邧鍉苅芠苩芪腃裪鍸軳遦芵芽苧銷諺苉苭芽苨裣韃荔腛荲荘苰起鏼芷
苩花苆芪苭芩苩腂鎯靬苌觰軟芪 F3 荟荾腛苅苠邬鞧芷苩腂鍳鎹镻貧荟荾腛苍腃FM 莂荦莋苅
苍腃low user腃high user 苆苠苉靌裓苈豗邔芪醽芭腃苆苨苭芯 high user 苅苍裣韃铯芪 6 裊腠10
  8裊苌鉬芪腩軳遦鏺邔芪 0 苌賂遬苠諜苟醼苆铤苗腪鋡裣韃铯貧苦苨苠趂芢腂芷苈苭芿裣韃铯
苌趂芢鍳鎹镻貧苌裣韃譀論苖苌誳軒苌軳遦鏺邔苍銷芭苈苨腃鉮裦趷芪醶距芷苩苆芢芦苩腂
芳苧苉钼鑎諮辀苅苍腃 花苪苆顖貒苌荎莍荘荟荾腛苌豗邔腃 苆苨苭芯 low user 苌苠苌芪邳苅靌
裓苅芠苩腂苂苜苨腃顖貒苉裚赳芷苩花苆苅趂裣韃铯貧苉芠苩裣韃譀論苉軳遦芵芽 low user
苍鏺邔苰醝见芳芹苩苌苅芠苩腂 
顖遬闛貒苌賀詅賸觊苉論芵苄苍腃 醼苌闏邔苰裪鋨苆芵閽诏鉬苅镝覿芵芽迪趇苉苍腃 1 鑎 腩钼




₎龂즁 躩賈閉鉓鞦苰郠难闏邔苉见芦苈芢镜 6 苌還鋨貋觊苰詔諏芷苩腂2 苂苌莂荦莋苆苠覿
詩苌釣鞝闏邔芪苈芢苌苅腃郠难韍芪軣芭靌裓苈豗邔芪诉苟苄辭苈芢腂靌裓苈苠苌苍腃鋨邔
趀腅辗邫荟荾腛腃貒闛荟荾腛苌裪閔苆镗辀闱轖貎詺苈苇苅芠苩腂顖貒荟荾腛苍腃FM 莂荦莋
苌 1 鑎腩钼鑎腪諮辀苅邳苅芠苩芪靌裓苈貋觊苅苍苈芢腂HNB2 莂荦莋苅苍腃1 鑎諮辀苅鞼闻
苆苠邳腃钼鑎諮辀苅苍 hurdle 閔閪芪閉苆苈苁苄芢苩芪腃靌裓苅苍苈芢腂荎莍荘荟荾腛苉論
芵苄苠腃酓苄靌裓苅苍苈芩苁芽腂辗邫荟荾腛苍镜 5 苆鎯靬苉 HNB2 莂荦莋苉芨芢苄 hurdle
閔閪芪閉苅靌裓苅芠苨腃NB 閔閪苍邳苅靌裓苅芠苩腂 
₍얌즌삊䖌쪂얂ꂂꪁ 醼苌闏邔苰裪鋨苉芷苩苆腃 1 鑎 腩钼鑎腪 諮辀苍 FM 莂荦莋苅 1.659








<<镜 5 酽鏼>> 
 
<<镜 6 酽鏼>> 
 
蝘  轉苭苨苉 




                                                        
15  貵隧苉苍腃詥諏醪鉬苉苦苨賀詅賸觊苍裙苈苩芪腃花花苅苍荔莓荶莋苌閽诏鉬苅镝覿芵苄芢苩腂苜芽顖貒
裚赳苉苦苨軀躿躩賈閉鉓苠闏覻芷苩芪腃花花苅苍裪鋨苆覼鋨芵芽腂 
  9苆裪鉶芵芽貋觊苅芠苩腂釦 2 苉腃花苌諺諔苌詏鞈苌軳遦赳鎮荰荞腛莓苍腃迁铯軒軥負鍉苈
赳鎮苰芷苩观鑜邫芪趂芢花苆苅芠苩腂芽芾芵花苪苍躩賈閉鉓鞦苉裋醶芵腃苈芨芩苂苭芪趑
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  11裚赳酏 裚赳賣 裚赳酏 裚赳賣
誳軒
荔莓荶莋 514 531 880 900
遦韃鏺邔 31.344 34.793 18.511 19.219
隇邔 14.006 14.595 7.681 7.851
軀躿躩賈閉鉓腩襾腪 44,158.942 15,871.663 24,983.468 8,546.351
裣韃铯腩鍟腪 17,500.121 20,665.772 10,016.838 11,291.876
裣韃铯⾓敖 558.318 593.966 541.118 587.540
裣韃铯⾖螐 1,249.487 1,415.939 1,304.160 1,438.252
軀躿躩賈閉鉓鞦 0.255 0.092 0.252 0.094
见鏼軒
荔莓荶莋 810 810 1,467 1,467
遦韃鏺邔 19.890 22.809 11.104 11.791
隇邔 8.888 9.568 4.607 4.817
( 0.365 ) ( 0.344 ) ( 0.400 ) ( 0.387 )
軀躿躩賈閉鉓腩襾腪 28,021.847 10,404.757 14,986.675 5,243.160
裣韃铯腩鍟腪 11,105.015 13,547.562 6,008.737 6,927.531



















  12腀腀 荔莓荶莋 1620 荔莓荶莋 2934
閽诏鉬 镗辀闎趷 跅辬鉬 跅釥鉬 閽诏鉬 镗辀闎趷 跅辬鉬 跅釥鉬
遦韃鏺邔 21.349 33.573 0 297 11.448 19.106 0 161
諮陻趀雚 辗邫荟荾腛 0.744 0.436 0 1 0.703 0.457 0 1
F2荟荾腛 0.094 0.292 0 1 0.105 0.307 0 1
F3荟荾腛 0.683 0.466 0 1
镗辀闱轖貎詺腩鉐裊障襾腪 0.794 7.035 0 98 0.955 7.874 0 98
諺諔荟荾腛 諺諔2荟荾腛 0.643 0.479 0 1 0.493 0.500 0 1
諺諔3荟荾腛 0.165 0.371 0 1 0.166 0.372 0 1
諺諔4荟荾腛 0.922 0.269 0 1 0.862 0.345 0 1
鍳鎹镻貧荟荾腛 裣韃铯迣裊1裊腠5裊 0.016 0.126 0 1 0.018 0.132 0 1
裣韃铯迣裊6裊腠10裊 0.052 0.222 0 1 0.045 0.207 0 1
裣韃铯覺裊6裊腠10裊 0.033 0.180 0 1 0.040 0.197 0 1
裣韃铯覺裊1裊腠5裊 0.212 0.409 0 1 0.185 0.388 0 1
顖貒荟荾腛 0.500 0.500 0 1 0.500 0.500 0 1
軀躿躩賈閉鉓鞦 0.111 0.119 0 0.530 0.104 0.119 0 0.654



























  13AIC SBIC AIC SBIC AIC SBIC AIC SBIC
Poisson 51,229 51,369  62,039 62,126  55,242 55,398  68,408 68,504 
NB1 10,644 10,795  11,593 11,690  16,252 16,420  18,072 18,180 
NB2 11,232 11,383  11,839 11,936  17,154 17,321  18,338 18,445 
HNB1 11,211 11,448  11,207 11,391  17,522 17,785  17,528 17,732 
HNB2 11,204 11,441  11,200 
a 11,383 





b 11,247 11,452  15,825 
a 16,172 
b 17,509 17,736 
FM2-NB2 10,526 10,838  11,361 11,566  16,089 16,436  17,657 17,884 
镜3腆迮闱韊諮辀
躩賈閉鉓鞦苈芵






 a 苍 AIC 苅靄襺芷苩莂荦莋苰腃





















  14GoF MGoF GoF MGoF GoF MGoF GoF MGoF
HNB1   22.982 
a, b   21.150 
a, b   54.298 
a   28.652 105.166    93.708 215.136    90.996
HNB2   24.721 
b   23.906 
b   55.852   31.399 102.582 
a   91.621 
a 205.553    84.703
FM2-NB1 143.274    71.008   67.423   36.916 238.578  176.738  137.794 
a   73.845 
a
FM2-NB2 476.111 183.779  111.269      27.430 
a 864.759 478.089  247.925     76.847
软辊腪镍軒跬邬腂
銍2腪  































  15low high Hurdle NB low high Hurdle NB
鋨邔趀 0.018        2.177 *** 2.940 *** 3.714 *** -0.833 *** 1.544 *** 2.473 *** 2.827 ***
( 0.298 ) ( 0.388 ) ( 0.756 ) ( 0.284 ) ( 0.272 ) ( 0.225 ) ( 0.318 ) ( 0.170 )
辗邫荟荾腛 -1.381 *** -0.023        -1.291 *** 0.353 *** -1.474 *** 0.087        -0.774 *** 0.454 ***
( 0.147 ) ( 0.133 ) ( 0.222 ) ( 0.123 ) ( 0.243 ) ( 0.094 ) ( 0.137 ) ( 0.088 )
F2荟荾腛 -1.137 *** -0.264        0.050        -0.052        -0.982 *** -0.327 **   -0.389        0.025       
( 0.359 ) ( 0.191 ) ( 0.429 ) ( 0.128 ) ( 0.288 ) ( 0.141 ) ( 0.256 ) ( 0.132 )
F3荟荾腛 0.172        -0.205        -1.982 *** 0.146        0.453 **   -0.259 **   -1.648 *** 0.273 ***
( 0.171 ) ( 0.156 ) ( 0.283 ) ( 0.119 ) ( 0.205 ) ( 0.114 ) ( 0.184 ) ( 0.094 )
镗辀闱轖貎詺腩鉐裊障襾腪 0.012 *** 0.007        -0.018        -0.015 *** -0.007 *     0.004        -0.009        -0.010 ***
( 0.003 ) ( 0.006 ) ( 0.013 ) ( 0.004 ) ( 0.004 ) ( 0.003 ) ( 0.009 ) ( 0.003 )
辗邫×顖貒荟荾腛 1.807 *** -0.553 **   0.037        -0.101        1.242 *** 0.175        0.117        -0.141       
( 0.197 ) ( 0.269 ) ( 0.316 ) ( 0.167 ) ( 0.262 ) ( 0.128 ) ( 0.192 ) ( 0.123 )
F2×顖貒荟荾腛 1.240 *** 0.152        0.129        -0.031        0.875 *** 0.326 *     0.092        -0.127       
( 0.387 ) ( 0.336 ) ( 0.627 ) ( 0.182 ) ( 0.333 ) ( 0.177 ) ( 0.365 ) ( 0.167 )
F3×顖貒荟荾腛 -0.200        -0.012        -0.106        -0.026        -0.743 *** 0.333 **   -0.034        -0.134       
( 0.215 ) ( 0.337 ) ( 0.410 ) ( 0.174 ) ( 0.240 ) ( 0.150 ) ( 0.259 ) ( 0.128 )
镗辀闱轖貎詺×顖貒荟荾腛 -0.019 *** -0.069 *** -0.018        0.000        0.004        -0.012        -0.011        0.004       
( 0.007 ) ( 0.017 ) ( 0.018 ) ( 0.007 ) ( 0.005 ) ( 0.009 ) ( 0.011 ) ( 0.004 )
顖貒荟荾腛 3.604 *** -0.387        0.467        -0.056        2.015 *** 1.162 *** -0.344        -0.034       
( 0.415 ) ( 0.560 ) ( 0.896 ) ( 0.357 ) ( 0.334 ) ( 0.261 ) ( 0.400 ) ( 0.217 )
諺諔2荟荾腛 0.472 **   -0.139        -0.054        0.081        0.072        0.090        -0.030        0.206 ***
( 0.218 ) ( 0.241 ) ( 0.340 ) ( 0.214 ) ( 0.112 ) ( 0.090 ) ( 0.118 ) ( 0.080 )
諺諔3荟荾腛 0.534 **   -0.173        0.029        0.138        0.148        -0.026        0.085        0.022       
( 0.249 ) ( 0.202 ) ( 0.244 ) ( 0.147 ) ( 0.137 ) ( 0.119 ) ( 0.155 ) ( 0.107 )
諺諔4荟荾腛 -0.820 *** -0.227        0.138        -0.360        -0.562        -0.269        -0.286        -0.265 *    
( 0.275 ) ( 0.345 ) ( 0.774 ) ( 0.321 ) ( 0.391 ) ( 0.178 ) ( 0.281 ) ( 0.143 )
諺諔2×顖貒荟荾腛 -0.532 **   0.513        0.290        0.128        0.039        0.001        0.170        -0.028       
( 0.248 ) ( 0.395 ) ( 0.389 ) ( 0.243 ) ( 0.150 ) ( 0.128 ) ( 0.174 ) ( 0.116 )
諺諔3×顖貒荟荾腛 -0.475        0.193        -0.510        -0.129        -0.017        -0.109        -0.234        0.005       
( 0.321 ) ( 0.291 ) ( 0.353 ) ( 0.187 ) ( 0.182 ) ( 0.183 ) ( 0.217 ) ( 0.156 )
諺諔4×顖貒荟荾腛 0.635 *     -0.067        -0.364        0.123        0.407        0.221        0.349        0.090       
( 0.341 ) ( 0.394 ) ( 0.820 ) ( 0.354 ) ( 0.412 ) ( 0.214 ) ( 0.321 ) ( 0.175 )
軀躿躩賈閉鉓鞦 16.615 *** 5.747 *** -1.349 **   17.148 *** 5.737 *** -1.074 **  
( 0.849 ) ( 0.619 ) ( 0.574 ) ( 1.394 ) ( 0.467 ) ( 0.448 )
軀躿躩賈閉鉓鞦×顖貒荟荾腛 -21.425 *** 15.262 *** -1.445        -2.165        -7.431 *** -0.707       
( 1.710 ) ( 4.824 ) ( 1.320 ) ( 1.664 ) ( 0.959 ) ( 0.762 )
裣韃铯迣裊1裊腠5裊荟荾腛 -0.182        0.381 *     -0.137        -0.174        0.417 *** -0.233       
( 0.171 ) ( 0.220 ) ( 0.214 ) ( 0.289 ) ( 0.159 ) ( 0.151 )
裣韃铯迣裊6裊腠10裊荟荾腛 -0.895 *** 1.407 *** -0.100        -0.856 *** 1.013 *** 0.066       
( 0.259 ) ( 0.311 ) ( 0.175 ) ( 0.266 ) ( 0.190 ) ( 0.143 )
裣韃铯覺裊6裊腠10裊荟荾腛 0.163        0.397        0.134        -0.412        0.721 *** 0.095       
( 0.549 ) ( 0.307 ) ( 0.169 ) ( 0.269 ) ( 0.179 ) ( 0.152 )
裣韃铯覺裊1裊腠5裊荟荾腛 -0.327 **   0.470 *** -0.024        -0.271 *** 0.468 *** -0.134       
( 0.135 ) ( 0.128 ) ( 0.117 ) ( 0.093 ) ( 0.099 ) ( 0.088 )
裣韃铯迣裊1裊腠5裊×顖貒荟荾腛 0.402        0.540        0.253        1.223 *** -0.211        0.293       
( 0.319 ) ( 0.408 ) ( 0.302 ) ( 0.430 ) ( 0.308 ) ( 0.202 )
裣韃铯迣裊6裊腠10裊×顖貒荟荾腛 0.447        -0.366        0.295        2.041 *** -1.299 *** 0.273       
( 0.383 ) ( 0.496 ) ( 0.265 ) ( 0.321 ) ( 0.275 ) ( 0.196 )
裣韃铯覺裊6裊腠10裊×顖貒荟荾腛 0.070        0.671        -0.052        1.654 *** -0.670 *** 0.138       
( 0.607 ) ( 0.500 ) ( 0.219 ) ( 0.309 ) ( 0.221 ) ( 0.198 )
裣韃铯覺裊1裊腠5裊×顖貒荟荾腛 0.159        0.364        -0.043        1.513 *** -0.809 *** 0.162       
( 0.212 ) ( 0.315 ) ( 0.159 ) ( 0.142 ) ( 0.137 ) ( 0.123 )
α 8.091 *** 47.588 *** 0.825 *** 2.929 *** 28.444 *** 0.795 ***
( 1.673 ) ( 7.117 ) ( 0.077 ) ( 0.837 ) ( 3.212 ) ( 0.059 )
α  ×顖貒荟荾腛 -1.328        10.357        0.068        28.738 *** -26.446 *** 0.034       
( 2.491 ) ( 12.130 ) ( 0.108 ) ( 3.083 ) ( 3.230 ) ( 0.083 )
π    0.516 
a    0.491 
a
( 0.050 ) ( 0.056 )
π  ×顖貒荟荾腛   -0.205 
a    0.260 
a
( 0.061 ) ( 0.059 )














  16high low Hurdle NB high low Hurdle NB
鋨邔趀 3.142 *** 3.890 *** 2.940 *** 3.395 *** 2.502 *** 3.423 *** 2.473 *** 2.644 ***
( 0.210 ) ( 0.442 ) ( 0.756 ) ( 0.245 ) ( 0.133 ) ( 0.232 ) ( 0.318 ) ( 0.163 )
辗邫荟荾腛 0.159        -0.403 *     -1.291 *** 0.284 **   0.203 **   -0.204        -0.774 *** 0.404 ***
( 0.100 ) ( 0.216 ) ( 0.222 ) ( 0.120 ) ( 0.098 ) ( 0.179 ) ( 0.137 ) ( 0.087 )
F2荟荾腛 -0.048        0.003        0.050        -0.116        0.011        -0.283        -0.389        -0.011       
( 0.129 ) ( 0.241 ) ( 0.429 ) ( 0.128 ) ( 0.096 ) ( 0.202 ) ( 0.256 ) ( 0.130 )
F3荟荾腛 0.009        -1.410 *** -1.982 *** 0.109        0.053        -1.349 *** -1.648 *** 0.213 **  
( 0.111 ) ( 0.222 ) ( 0.283 ) ( 0.119 ) ( 0.102 ) ( 0.200 ) ( 0.184 ) ( 0.091 )
镗辀闱轖貎詺腩鉐裊障襾腪 -0.009 **   -0.014        -0.018        -0.013 *** -0.005 *     -0.007        -0.009        -0.009 ***
( 0.004 ) ( 0.013 ) ( 0.013 ) ( 0.004 ) ( 0.003 ) ( 0.006 ) ( 0.009 ) ( 0.003 )
辗邫×顖貒荟荾腛 0.071        -0.027        0.037        -0.032        -0.028        -0.018        0.117        -0.073       
( 0.138 ) ( 0.292 ) ( 0.316 ) ( 0.164 ) ( 0.122 ) ( 0.242 ) ( 0.192 ) ( 0.122 )
F2×顖貒荟荾腛 0.112        0.115        0.129        -0.004        -0.008        0.067        0.092        -0.127       
( 0.180 ) ( 0.323 ) ( 0.627 ) ( 0.178 ) ( 0.127 ) ( 0.264 ) ( 0.365 ) ( 0.169 )
F3×顖貒荟荾腛 0.048        0.101        -0.106        -0.011        -0.024        -0.016        -0.034        -0.115       
( 0.146 ) ( 0.303 ) ( 0.410 ) ( 0.174 ) ( 0.125 ) ( 0.255 ) ( 0.259 ) ( 0.126 )
镗辀闱轖貎詺×顖貒荟荾腛 -0.001        -0.014        -0.018        -0.002        0.002        -0.042        -0.011        0.003       
( 0.011 ) ( 0.020 ) ( 0.018 ) ( 0.007 ) ( 0.006 ) ( 0.086 ) ( 0.011 ) ( 0.004 )
顖貒荟荾腛 0.188        0.339        0.467        0.039        0.059        -0.150        -0.344        0.065       
( 0.276 ) ( 0.527 ) ( 0.896 ) ( 0.320 ) ( 0.165 ) ( 0.324 ) ( 0.400 ) ( 0.205 )
諺諔2荟荾腛 0.362        -0.477        -0.054        0.094        0.024        0.065        -0.030        0.191 **  
( 0.224 ) ( 0.290 ) ( 0.340 ) ( 0.207 ) ( 0.062 ) ( 0.157 ) ( 0.118 ) ( 0.082 )
諺諔3荟荾腛 0.247 **   -0.183        0.029        0.135        0.045        0.016        0.085        0.013       
( 0.122 ) ( 0.289 ) ( 0.244 ) ( 0.145 ) ( 0.094 ) ( 0.193 ) ( 0.155 ) ( 0.107 )
諺諔4荟荾腛 -0.303        0.379        0.138        -0.328        -0.042        -0.296        -0.286        -0.304 *    
( 0.285 ) ( 0.516 ) ( 0.774 ) ( 0.303 ) ( 0.155 ) ( 0.245 ) ( 0.281 ) ( 0.164 )
諺諔2×顖貒荟荾腛 -0.395 *     0.747 **   0.290        0.103        -0.007        0.133        0.170        -0.020       
( 0.240 ) ( 0.341 ) ( 0.389 ) ( 0.236 ) ( 0.091 ) ( 0.213 ) ( 0.174 ) ( 0.117 )
諺諔3×顖貒荟荾腛 -0.229        -0.395        -0.510        -0.155        -0.097        -0.144        -0.234        0.002       
( 0.178 ) ( 0.409 ) ( 0.353 ) ( 0.187 ) ( 0.125 ) ( 0.263 ) ( 0.217 ) ( 0.156 )
諺諔4×顖貒荟荾腛 0.172        -0.721        -0.364        0.089        0.078        0.219        0.349        0.128       
( 0.327 ) ( 0.572 ) ( 0.820 ) ( 0.338 ) ( 0.176 ) ( 0.307 ) ( 0.321 ) ( 0.192 )
α 6.450 *** 109.839 *** 0.840 *** 3.261 *** 82.498 *** 0.814 ***
( 1.643 ) ( 16.680 ) ( 0.079 ) ( 0.978 ) ( 9.150 ) ( 0.062 )
α  ×顖貒荟荾腛 0.405        5.728        0.071        -0.007        -8.387        0.041       
( 2.698 ) ( 23.017 ) ( 0.110 ) ( 1.183 ) ( 11.726 ) ( 0.087 )
π    0.376 
a    0.385 
a
( 0.036 ) ( 0.034 )
π  ×顖貒荟荾腛   -0.010 
b   -0.016 
b
( 0.054 ) ( 0.044 )




FM2-NB1 HNB2 HNB2 FM2-NB1
銍腪镜㖂첒趎冏욁
-8,713.046 
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